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Abstract
Background: Addiction is a relapsing chronic condition in which psychiatric phenomena play a crucial role. 
Psychopathological symptoms in patients with heroin addiction are generally considered to be part of the drug 
addict's personality, or else to be related to the presence of psychiatric comorbidity, raising doubts about whether 
patients with long-term abuse of opioids actually possess specific psychopathological dimensions.
Methods: Using the Self-Report Symptom Inventory (SCL-90), we studied the psychopathological dimensions of 1,055 
patients with heroin addiction (884 males and 171 females) aged between 16 and 59 years at the beginning of 
treatment, and their relationship to age, sex and duration of dependence.
Results: A total of 150 (14.2%) patients with heroin addiction showed depressive symptomatology characterised by 
feelings of worthlessness and being trapped or caught; 257 (24.4%) had somatisation symptoms, 205 (19.4%) 
interpersonal sensitivity and psychotic symptoms, 235 (22.3%) panic symptomatology, 208 (19.7%) violence and self-
aggression. These dimensions were not correlated with sex or duration of dependence. Younger patients with heroin 
addiction were characterised by higher scores for violence-suicide, sensitivity and panic anxiety symptomatology. 
Older patients with heroin addiction showed higher scores for somatisation and worthlessness-being trapped 
symptomatology.
Conclusions: This study supports the hypothesis that mood, anxiety and impulse-control dysregulation are the core of 
the clinical phenomenology of addiction and should be incorporated into its nosology.
Background
Patients with substance use disorder (SUD) have
increased levels of comorbidity with psychiatric disor-
ders, specifically with mood, anxiety and other impulse-
control, imbalance-related disorders [1,2]. Moreover, a
higher frequency than that expected on the basis of
chance in the association with psychotic disorders has
been ascertained [3-10].
The relationship between substance abuse/use/depen-
dence and other psychiatric disorders is a complex one.
Theoretically, four explanations are available: the first
that the presence of a mental disorder causes or facilitates
the manifestation of addiction; the second that substance
use disorders elicit the onset of other mental disorders;
the third that the underlying causes of substance use and
of other psychiatric disorders may be the same, and the
fourth that factors linked to sampling, selection of instru-
ments for diagnosis, investigation, and analysis could
have led to an incorrect estimation of comorbidity [11].
The current evidence supports each of these possibili-
ties as contributing, to differing degrees, in determining
the clinical presentations of comorbidity in addicted indi-
viduals. However, even if the existing literature has
explored the correlations between substance use and dif-
ferent areas of psychopathology, and put forward hypoth-
eses about the mechanisms that trigger substance use
and/or psychopathology, it has left unexplored an exten-
sive grey area pertinent to the question of whether some
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of the symptoms usually exhibited by addicted people,
especially in the domains of mood, anxiety and impulse
control, actually belong to addiction or to comorbid psy-
chiatric disorders [11]. This is a central question since,
before asking what comes first (addiction or another psy-
chiatric condition), the problem of the real independence
of symptoms, or of close linkage between the psychiatric
symptoms and the central symptoms of addiction that
appear together with it needs to be solved.
In fact, the application of the classic model of psychiat-
ric comorbidity in the field of addiction has been the tar-
get of criticisms focused on issues such as the high
frequency of this association, which raises the question of
the independence of the two conditions, the difficulty of
disentangling supposedly independent psychiatric symp-
toms and syndromes from the core psychopathology of
addiction, and the overlap between the biological sub-
strates and the neurophysiology of addictive processes
and psychiatric symptoms associated with addiction
[11,12]. On these bases a unified perspective has been
proposed, foreseeing the inclusion of symptoms of the
anxiety, mood and impulse-control domains in the psy-
chopathology of addiction, and considering too those
symptoms and syndromes that are below the threshold
set for a defined additional mental disorder, even if they
heavily condition the everyday life of patients and often
require interventions [11,12].
Given this background, and the consequent uncertainty
in the correct classification of symptomatology as being
intrinsic to the addictive disorder or as due to comorbid-
ity, it seems best to try to approach the psychopathology
of addicts by starting from a low inference level rooted in
the symptoms expressed by patients rather than starting
from a pre-established syndromic level such as that of the
Diagnostic and Statistical Manual of Mental Disorders
(DSM) nosography. From this foundation, the identifica-
tion, in addicts, of what are probably composite psycho-
logical/psychiatric dimensions resulting from the
spontaneous association between symptoms should be
considered a priority.
In this article we have tried to subtype patients with
heroin dependence on the basis of their answers to the
Self-Report Symptom Inventory (SCL-90) questionnaire.
Methods
Sample
Inclusion criteria comprised a diagnosis of heroin addic-
tion according to DSM-IV criteria and duration of illness
of at least 1 year.
The sample consisted of 1,055 subjects, evaluated at
their treatment entry. Data came from the Pisa addiction
dataset: a database including anonymous individual
information originally collected for clinical or other
research purposes. Mean age was 30 ± 7 years (range 16
to 59), 884 (83.8%) were male, 133 (12.6%) had a low edu-
cational level (less than 8 years), 691 (65.5%) had never
been married, 483 (45.8%) were unemployed and 25
(2.4%) were unable to work due to health impairment.
Among those employed, 295 (28.0%) had a 'white collar'
job and 276 (26.2%) a 'blue collar' job. Mean duration of
addiction was 7.20 ± 6.0 years. A total of 502 (47.6%) had
been addicted for less than 5 years, 272 (25.8%) between 5
and 10 years, 152 (14.4%) between 10 and 15 years, 100
(9.5%) between 15 and 20 years, 29 (2.7%) between 20 and
28 years. All these patients were Italians, and were only
included once in the sample. In all, 170 (16.1%) began
treatment for the first time.
Instruments
Developed by Derogatis and colleagues [13], the SCL-90
is made up of 90 items, each rated on a 5-point scale of
distress. These items are clustered in nine dimensions.
'Somatisation' reflects distress arising from perceptions of
bodily dysfunction. Complaints focused on cardiovascu-
lar, gastrointestinal, respiratory and other systems with
strong autonomic mediation have been included. Head-
aches, backaches, and pain and discomfort localised in
the gross musculature are additional components, as are
other somatic equivalents of anxiety. 'Obsessive-Compul-
sive' reflects behaviours that are closely identified with
the clinical syndrome of the same name. The focus of this
criterion is on thoughts, impulses and actions that are
experienced as unremitting and irresistible by the indi-
vidual but are of an ego-alien or unwanted nature. Behav-
iours indicative of a more general cognitive difficulty (for
example, 'mind going blank', 'trouble remembering') also
load on this dimension. 'Interpersonal Sensitivity' focuses
on feelings of personal inadequacy and inferiority, partic-
ularly by comparison with other individuals. Self-depre-
cation, feelings of uneasiness, and marked discomfort
during interpersonal interactions are characteristics of
people showing high levels for this dimension. Feelings of
self-consciousness and negative expectations regarding
interpersonal communications are further typical sources
of distress. 'Depression' reflects a broad range of the con-
comitants of the clinical depressive syndrome. Symptoms
of dysphoric affect and mood are represented, as are signs
of withdrawal of interest in life events, lack of motivation,
and loss of vital energy. This dimension mirrors feelings
of hopelessness and futility, as well as other cognitive and
somatic correlates of depression. Several of the items
included have to do with thoughts of death and suicidal
ideation. 'Anxiety' subsumes a set of symptoms and expe-
riences usually associated clinically with a high degree of
manifest anxiety. General indicators such as restlessness,
nervousness, and tension are included here, as are addi-
tional somatic c signs (for example, 'trembling'). Scales
measuring free-floating anxiety and panic attacks are anMaremmani et al. Annals of General Psychiatry 2010, 9:15
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integral aspect of this dimension, and an item on feelings
of dissociation is included. 'Hostility' is organised around
three categories of hostile behaviour: thoughts, feelings,
and actions. Items range from feelings of annoyance and
urges to break things, to arguments and uncontrollable
t e m p e r  o u t b u r s t s .  ' P h o b i c  A n x i e t y '  r e f l e c t s  s y m p t o m s
that have been observed with a high incidence in condi-
tions termed phobic anxiety state or agoraphobia. Fears
of a phobic nature oriented towards travel away from
home, open spaces, crowds, or public places and means
of transport are represented by this parameter. In addi-
tion, several scales representing social phobic behaviour
have been included. 'Paranoid Ideation' derives from the
notion that paranoid behaviour is best considered from a
syndromal point of view. Projective ideation of hostility,
suspiciousness, centrality, delusions, loss of autonomy,
and grandiosity as cardinal paranoid characteristics are
assessed within the limitations imposed by a self-report
format. 'Psychoticism' represents florid, acute symptoma-
tology, as well as behaviours typically viewed as more
oblique, less definitive, indicators of psychotic processes.
Four items reflect Schneiderian first rank symptoms of
schizophrenia: auditory hallucinations, thought broad-
casting, external thought control, and external thought
insertion. In addition, secondary signs of psychotic
behaviour, as well as indications of a schizoid life style, are
represented too. Global scores for SCL-90 items are Total
SCL-90 score (sum of all items), the number of items
rated positively (PST), and the positive symptom distress
index (PSDI), which is calculated by dividing the sum of
all items by the score for PST.
Data analysis
An exploratory factor analysis was performed on the 90
SCL items. The ratio of patients/items (11:1) is high
enough to authorise this analysis because it is higher than
the recommended 10:1 ratio. Factors were extracted by
using a principal component analysis (PCA; type 2) and
then rotating this orthogonally to achieve a simple struc-
ture.
T h i s  s i m p l i f i c a t i o n  i s  e q u i v a l e n t  t o  m a x i m i s i n g  t h e
variance of the squared loading in each column. To limit
the factor number, the criterion used was an eigenvalue
>1.5. Items loading with absolute values >0.40 were used
to describe the factors. This procedure makes it possible
to minimise the crossloadings of items on factors. In
order to make factor scores comparable, they were stan-
dardised into z scores. All the subjects were assigned to
one of five different subtypes on the basis of the highest
factor score achieved (dominant SCL-90 factor). This
procedure gives the opportunity to classify subjects on
the basis of the highest symptomatological cluster. In this
way it is possible to solve the problem of identifying a cut-
off point for the inclusion of patients in the different clus-
ters identified.
In order to verify how distinct the subtypes are, we
analysed the mean z scores and 95% CI across the factors
for each dominant group. We also performed a discrimi-
nant analysis by utilising the scores of the five factors to
predict membership in each dominant group. Lastly, we
compared age, sex and duration of dependence between
the various dominant SCL-90 factor groups. Continuous
variables were compared between groups by means of
one-way ANOVA followed by post hoc Student-Newman-
Keuls F test or by Kruskal-Wallis test when appropriate,
and categorical ones by means of χ2 analysis. All statistical
analyses were carried out using SPSS v. 4.0 (SPSS, Chi-
cago, IL, USA).
We did not analyse age and gender correlations with
SCL-90 before the factor analysis because SCL-90 is a
symptom scale and not a psychological test. As a result,
the scale response is not affected by age and gender but
by the level of severity of psychiatric disorders. Factor
analysis is used to summarise the empirical correlations
of SCL-90 items into psychopathological dimensions.
Therefore, age and gender do not enter into factor analy-
sis. However, exploring the relationship between the psy-
chopathological dimensions derived from factor analysis
and age and gender is of clinical interest, because it may
provide useful hints about gender-specific and age-spe-
cific psychopathological profiles in patients with addic-
tion.
Additionally, SCL-90 global scores were left unanaly-
sed. Our choice was to focus on differential psychopatho-
logical profiles, and these tend to be obscured when
global scores are used.
Results
Factor analysis
Using an exploratory PCA of the 90 items of the SCL-90,
a 5-factor solution was identified (Table 1). A total of 77
items with a loading >0.40 were retained. We named fac-
tors on the basis of items with the highest loadings. The
first factor reflected a depressive 'worthlessness and
being trapped' dimension; this accounted for 29.9% of the
variance. The second factor, accounting for 4.2% of the
variance, picked out a 'somatisation' dimension. The third
factor identified a 'sensitivity-psychoticism' dimension;
this accounted for 3.0% of the total variance. Panic symp-
toms loaded on the fourth factor, 'panic anxiety',
accounted for 2.15% of the total variance. The last, fifth
factor singled out a 'violence-suicide' dimension, which
accounted for 2.0% of the total variance. Overall, the five
factors accounted for 37.8% of the variance of the items.
On the basis of the highest z scores obtained on the five
SCL-90 factors (dominant SCL-90 factor) subjects wereMaremmani et al. Annals of General Psychiatry 2010, 9:15
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Table 1: Factor loading of the 77 Self-Report Symptom Inventory (SCL-90) items retained in the principal component 
analysis (PCA)
SCL-90 item and no. Worthlessness-
being trapped
Somatic 
symptoms
Sensitivity-
psychoticism
Panic-
anxiety
Violence
-suicide
02. Nervousness or shakiness inside 0.42
03. Unwanted thoughts, words, or ideas that 
won't leave your mind
0.41
04. Faintness or dizziness 0.48
05. Loss of sexual interest or pleasure 0.44
07. The idea that someone else can control your 
thoughts
0.51
10. Worried about sloppiness or carelessness 0.48
11. Feeling easily annoyed and irritated 0.40
12. Pains in heart or chest 0.43
13. Feeling afraid in open spaces or on the streets 0.60
14. Feeling low in energy or slowed down 0.59
15. Thoughts of ending your life 0.48
17. Trembling 0.46
19. Poor appetite 0.44
22. Feeling of being trapped or caught 0.68
23. Suddenly scared for no reason 0.41
24. Temper outbursts that you could not control 0.60
25. Feeling afraid to go out of your house alone 0.56
26. Blaming yourself for things 0.43
27. Pains in lower back 0.61
28. Feeling blocked in getting things done 0.53Maremmani et al. Annals of General Psychiatry 2010, 9:15
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29. Feeling lonely 0.66
30. Feeling blue 0.66
31. Worrying too much about things 0.47
32. Feeling no interest in things 0.63
33. Feeling fearful 0.44
34. Your feelings being easily hurt 0.45
35. Other people being aware of your private 
thoughts
0.58
36. Feeling others do not understand you or are 
unsympathetic
0.54
37. Feeling that people are unfriendly or dislike 
you
0.56
38. Having to do things very slowly to ensure 
correctness
0.46
39. Heart pounding or racing 0.46
40. Nausea or upset stomach 0.62
41. Feeling inferior to others 0.57
42. Soreness of your muscles 0.73
43. Feeling that you are watched or talked about 
by others
0.59
44. Trouble falling sleep 0.62
45. Having to check and double check what you 
do
0.47
46. Difficulty making decisions 0.54
47. Feeling afraid to travel on buses, subways, or 
on trains
0.53
48. Trouble getting your breath 0.46
Table 1: Factor loading of the 77 Self-Report Symptom Inventory (SCL-90) items retained in the principal component 
analysis (PCA) (Continued)Maremmani et al. Annals of General Psychiatry 2010, 9:15
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49. Hot or cold spells 0.69
50. Having to avoid certain things, places, or 
activities because they frighten you
0.42
51. Your mind going blank 0.44
52. Numbness or tingling in parts of your body 0.50
53. A lump in your throat 0.48
54. Feeling hopeless about the future 0.64
55. Trouble concentrating 0.52
56. Feeling weak in parts of your body 0.62
57. Feeling tense or keyed up 0.43
58. Heavy feelings in your arms or legs 0.70
59. Thoughts of death or dying 0.47
61. Feeling uneasy when people are watching or 
talking about you
0.50
62. Having thoughts that are not your own 0.51
63. Having urges to beat, injure, or harm 
someone
0.54
64. Waking up early in the morning 0.52
66. Sleep that is restless or disturbed 0.57
67. Having urges to break or smash things up 0.67
68. Having ideas or beliefs that others do not 
share
0.41
69. Feeling very self-conscious with others 0.48
70. Feeling uneasy in crowds, such as shopping 
or at a movie
0.42
Table 1: Factor loading of the 77 Self-Report Symptom Inventory (SCL-90) items retained in the principal component 
analysis (PCA) (Continued)Maremmani et al. Annals of General Psychiatry 2010, 9:15
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71. Feeling everything is an effort 0.52
72. Spells of terror or panic 0.54
73. Feeling uncomfortable about eating or 
drinking in public
0.41
74. Getting into frequent arguments 0.51
75. Feeling nervous when you are left alone 0.40
76. Others not giving you proper credit for your 
achievement
0.45
77. Feeling lonely even when you are with 
people
0.60
78. Feeling so restless you couldn't sit still 0.40
79. Feelings of worthlessness 0.69
80. Feeling that familiar things are strange or 
unreal
0.40
81. Shouting or throwing things 0.70
82. Feeling afraid you will faint in public 0.47
83. Feeling that people will take advantage of 
you if you let them
0.46
86. Feeling pushed to get things done 0.41
88. Never feeling close to another person 0.50
89. Feelings of guilt 0.53
90. The idea that something is wrong with your 
mind
0.52
Eingenvalue 26.8 3.78 2.70 2.15 1.85
Variance 29.9 4.2 3.0 2.4 2.0
Table 1: Factor loading of the 77 Self-Report Symptom Inventory (SCL-90) items retained in the principal component 
analysis (PCA) (Continued)Maremmani et al. Annals of General Psychiatry 2010, 9:15
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assigned to five mutually exclusive groups. The group
whose dominant was 'worthlessness and being trapped'
comprised 150 subjects (14.2%), the group with 'somati-
sation' as its dominant gathered 257 subjects (24.4%), the
group showing 'sensitivity-psychoticism' as its dominant
included 205 subjects (19.4%), the group identified by
'panic anxiety' as its dominant numbered 235 subjects
(22.3%), and the group whose dominant was 'violence-
suicide' group profiled a cluster of 208 subjects (19.7%).
These five groups were sufficiently distinct, and failed to
reveal any significant overlap. All these patients showed
positive scores in their dominant factors only, alongside
negative scores in all the others, the only exception being
a small number of patients whose dominant was 'worth-
lessness and being trapped', who recorded a positive
score for the 'sensitivity psychoticism' factor (mean =
0.07; 95% CI = -0.06 to 0.19) This finding was confirmed
by the discriminant analysis, which indicated a percent-
age of correctly classified 'grouped' cases as high as
95.26%.
The main factor (worthlessness, feeling trapped) brings
together depressive, obsessive-compulsive and psychotic
symptoms. Treatment-seeking addicts who display
depressed mood usually report feelings of uselessness
and the feeling of being trapped in a corner. These
patients feel abandoned, sad, with no goal or interest;
they are excessively preoccupied with difficulties, and
report feelings of guilt, while experiencing a low or zero
sexual drive, too. Obsessive-compulsive symptoms
include difficulties in making decisions, completing a task
and concentrating, along with worries about one's inepti-
tude, an 'empty mind' sensation and an incapacity to
dominate one's thoughts. Other symptoms, such as the
need to check out actions several times or act slowly so as
to avoid making mistakes, are not featured. Compulsions
and memory impairment do not appear in any factor.
Thought disorders consist of feeling alone even when
with other people, the thought that one's mind is not
working properly, while never feeling really close to oth-
ers. Lastly, these subjects report a feeling of inferiority,
are easily hurt (interpersonal sensitivity), do not like
being alone (phobic anxiety) and often feel nervous and
upset ('free' anxiety). On the whole, this factor is essen-
tially made up of depressive, obsessive and psychotic fea-
tures, dominated by feelings of uselessness and of being
trapped in a corner.
The second factor (somatisation) is distinguished by a
number of somatic and anxious elements, which are usu-
ally a feature of opiate withdrawal. The patient complains
of muscle aches, back pain, heavy legs and arms, weak-
ness and tiredness, loss of sensitivity and paraesthesia
somewhere in the body. Hot flushes and cold shivers are
possible too, as well as nausea and stomach ache. Sleep is
disturbed and broken up, while getting to sleep is diffi-
cult. Patients wake up early at dawn and cannot get back
to sleep. They report a sensation of choking, or of being
breathless; they may tremble, are aware of their heart
beating, or even of chest pain. Appetite is low. Interper-
sonal sensitivity is heightened, so that they are easily
annoyed and irritated.
The third factor features sensitivity and psychoticism.
Patients have the impression that others stare at them
and speak about them, may do something against them or
exploit them with unpredictable consequences. They
think they are not respected by their workmates or are
disapproved of because of their own views. They get the
impression that others do not sympathise with them or
approve of their behaviour, or even show explicit hostility
towards them. They feel uneasy when they find other
people staring at them or simply in speaking with
acquaintances, or may even feel threatened when others
are there in the same room. They feel uncomfortable in
open or crowded spaces, or when doing things in a group
(for example, eating). These behaviours may be defined as
psychotic as long as the patient is convinced that others
control or influence their thoughts, in some cases actually
being identified as imposed from outside that individual's
mind. Obsessive-compulsive features of a checking type,
or taking a lot of time in doing things out of a fear of mak-
ing mistakes, may also be part of the picture. Lastly, there
may be feelings of estrangement and detachment from
reality, with the impression that common and familiar
things no longer belong to them.
The fourth factor (panic anxiety) can be summed up as
agoraphobia, a fear of going around alone, episodes of
critical anxiety, fear of travelling by bus, train or subway,
sensations of fainting, dizziness or fear of feeling sick or
upset in front of other people. Generalised fear is a fea-
ture, with the need to avoid certain things, places or
activities in order to prevent panicking.
The fifth factor (violence-suicide) includes violent act-
ing outs and features of self-directed aggressiveness.
Patients have moments when they cry or throw objects
with the aim of breaking them or smashing them into
pieces, and suffer from outbursts of rage. They often get
into arguments and feel the urge to push, hurt or beat up
others. Side by side with all this, they have suicidal
thoughts, or longings for death, are upset, excited or rest-
less, and find it hard to stay seated or lie down for any
length of time.
Characteristics of patients with heroin addiction in the five 
groups
The female/male ratio was 1:4.5 for patients in the
'worthlessness and being trapped' group (group 1), 1:6.4
for 'somatisation' (group 2), 1:7.1 for 'sensitivity-psychoti-
cism' ones (group 3), 1:5 for 'panic anxiety' (group 4) and
1:3.7 for 'violence-suicide' (group 5). These differencesMaremmani et al. Annals of General Psychiatry 2010, 9:15
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were not statistically significant (χ2 = 6.83 P = not signifi-
cant).
Length of dependence (years) was 8 ± 6 years for group
1, 8 ± 6 for group 2, 7 ± 6 for group 3, 7 ± 6 for group 4
and 7 ± 6 for group 5 patients. No significant differences
were observed (Kruskal-Wallis test = 5.69 P = not signifi-
cant).
Group 1 patients were 31 ± 7 years old; group 2 patients
were 31 ± 7 years old; group 3 patients were 29 ± 7 years
old; group 4 patients were 30 ± 7 years old and group 5
patients were 29 ± 6 years old. Patients belonging to
group 2 did not differ from those belonging to group 1 or
to group 4 patients, but, with statistical significance, were
older than patients belonging to group 3 and group 5 (F =
4.79 P < 0.01). Younger heroin addicts displayed higher
scores for violence-suicide, sensitivity and panic anxiety
symptomatology. Older heroin addicts were distin-
guished by higher scores for somatisation and worthless-
ness-being trapped symptomatology.
Discussion
Factor analysis
The presence of a depressive dimension factor in opioid
addicts at treatment entry is not surprising. It can be jus-
tified by psychological/psychiatric conditions preceding
or following substance abuse and dependence. Precursors
such as sensation-seeking, impulsiveness, behavioural
disinhibition, hyperthymic and cyclothymic tempera-
ments, typically framed in the bipolar mood spectrum,
have all been considered predictive of subsequent addic-
tive behaviour [14-21]: they are all candidates ranking as
possible facilitators of substance encounter and escala-
tion to addiction [12,17,22,23]. Moreover, mood altera-
tions can follow substance abuse and dependence.
Besides depression, anxiety, and dysphoric mood accom-
panying opioid, stimulant, and alcohol or sedative with-
drawal, the persistence of a depressive state related to
repeated substance use has been observed with alcohol
and other substances [24-28] and one hypothesis put for-
ward is that of a reward deficiency syndrome, with anhe-
donia and a difficulty in deriving pleasure from non-drug
related stimuli both prominent [29].
As stated in the Introduction, the association between
mood disorders and addiction may involve such a close
interaction at neurobiological levels between predispos-
ing factors, addictive processes and addictive conse-
quences, that the attempt to clinically distinguish
between addictive-related or independent depression
may turn out to be little more than an inconclusive theo-
retical exercise [11]. The depressive condition experi-
enced by opioid addicts when asking for treatment may
originate in a multifactorial interaction which gives rise
to the particularities of clinical presentation, marked out
by several depressive features, the most prominent of
which are feelings of uselessness and of being trapped in a
corner.
The second psychological/psychiatric dimension,
shown by opioid addicts on entering treatment can be
recognised from somatic symptoms. These are consistent
with those that are observed within the opiate withdrawal
syndrome and are associated with anxiety. Anxiety is
again a major feature in the fourth dimension resulting
from factorial analysis, in the form of panic anxiety-
related symptoms. Anxiety and panic anxiety may be
linked with the withdrawal syndrome. The pathophysiol-
ogy of withdrawal actually overlaps with that of panic dis-
order, as noradrenergic circuitry around the locus
coeruleus is involved in both cases: the cognitive aspect
(substance deficiency vs. fear of dying or losing control)
usually makes the difference, but most addicts often mis-
take panic symptoms for withdrawal, however unlikely
this may be in given circumstances, or develop the con-
viction that substance use during withdrawal will prevent
them from undergoing potentially dangerous arousal, in
the context of a panic-related cognitive conditioning.
However, anxiety is not peculiar to opiate withdrawal,
and other determinants of anxiety disorders in addicts
cannot be skipped. In fact, a substance-associated nature
has been indicated in 20% of panic cases, 25% of social
phobias, 40% of obsessive-compulsive disorders, and 50%
of agoraphobia [24,30].
The third psychological/psychiatric dimension shown
by opioid addicts on entering treatment is characterised
by sensitivity and psychoticism. The relationship between
psychotic symptoms and substance use has been widely
investigated. The most typical case of psychosis in
addicted persons is the appearance of a schizophrenia-
like syndrome in chronic stimulant abusers. Psychotic
symptoms are reported in 40% of stimulant abusers
[31,32], and in half of the more chronic cocaine users
[33,34]. Such symptoms have been observed even in the
absence of psychiatric substance-related vulnerability
[35] and can, in fact, be induced experimentally [36-41].
Psychotic symptoms may also be associated with cannab-
inoid use, where the symptoms usually produced by can-
n a b i s ,  s u c h  a s  a n x i e t y ,  d e p e r s o n a l i s a t i o n ,  a n d
derealisation [42], increase and are found associated with
hallucinations and delusions [43-46]. Alcohol too has
been associated with the appearance of psychotic symp-
toms both during intoxication and withdrawal [47,48].
However, the prevalence of psychotic disorders in opioid
addicts is low. This may depend on a variety of factors,
such as the difficulty chronic psychotics have in going
through the regular environmental interactions that are
made unavoidable by their need for drug supplies, or on
the glossing over that derives from the general antidys-Maremmani et al. Annals of General Psychiatry 2010, 9:15
http://www.annals-general-psychiatry.com/content/9/1/15
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phoric effects of opioids and long-acting opioids such as
methadone in masking the proneness to psychosis of
some patients. This last explanation is consistent with the
existence of an opiate withdrawal syndrome [49]. In fact,
the majority of psychotic subjects who develop opioid
addiction are more likely to be diagnosed as suffering
from borderline pictures, intermittent psychotic disor-
ders such as bipolar I, or atypical pictures including sub-
stance-induced psychosis. Also, given the high rate of
current polyabuse of psychotomimetic drugs, such as
cannabis, mild psychotic syndromes may be frequent on
psychometric grounds, even when underrated on clinical
grounds [42-46].
Lastly, the fifth psychological/psychiatric dimension
shown by opioid addicts on treatment entry is most easily
identified through by violent acting outs and features of
self-directed aggressiveness. Aggressiveness and self-
injurious behaviour are far from being incompatible, and
usually run parallel, as both are supported by impulsive-
ness, often reflecting the severity of opiate intoxication
[50]. The form usually taken by impulsiveness in addicts
is connected with their extreme proneness to drug-
related stimuli [51-57], but a more general reduction of
inhibitory control over impulsiveness in areas of behav-
iour not directly linked with drug use can be observed.
The performance of smokers, alcoholics, cocaine users,
and opiate addicts in carrying out behavioural tasks
designed to measure impulsiveness, such as the Iowa
Gambling Task, Stroop test, and other behavioural inhibi-
tion tasks, indicates an increase in the level of impulsive-
ness [58-65]. The altered response to these tests may
easily depend on an underlying, previously active mental
disorder or earlier psychic conditions [66-72]. Moreover,
data consistent with the direct action of drugs in inducing
impulsiveness have been reported for cases of nicotine,
alcohol, heroin and cocaine use [58,73-77].
Subjects with impulsive personality structures and ear-
lier involvement in drug use are those who seem to
develop the most severe withdrawal syndromes, suggest-
ing that opiate balance and control over aggressiveness
share the same roots. Before the onset of addiction,
impulsive subjects display proneness to aggression, but
also a disposition towards risk taking, drug use included.
In the context of drug use, these subjects show a tendency
to move more quickly towards quicker transition to toler-
ance and regular drug use. Once addiction has developed,
the two kinds of damage run parallel and mirror the
severity of addiction itself, together with the disruptive
behaviour associated with drug seeking. Even in the case
of impulsiveness, rage and violence, it is often impossible
to disentangle earlier psychological/psychiatric condi-
tions from those that follow the effects of substances,
addictive processes, psychiatric consequences and their
interactions
Characteristics of patients with heroin addiction in the five 
groups
Among the sociodemographic variables investigated, the
only one that significantly differentiated the groups of
patients identified by factor analysis was age: sensitive-
psychotic, violent/suicidal and panic addicts proved to be
younger. Psychopathological dimensions seem to be
unrelated to gender, since the sex ratio does not vary to a
significant degree across dimensions. Even the duration
of dependence did not differ between dimensions, so that
the contribution to the quality of symptoms can be con-
sidered similar, and subtypes stand as distinct psycho-
pathological profiles.
Limitations
Urinalyses were not available for all subjects beyond the
knowledge of their actual heroin use status. As a result,
interpretation of psychopathology through a polyabuse
profile was not possible. However, no current intoxica-
tion or withdrawal syndrome was ongoing at the time of
questionnaire administration, so that possible positive
non-opiate substance use status was subclinical, and, in
any case, unknown.
The profiles of all these subjects were based on self-
evaluation, but this method of evaluation leaves open
possible discordance between self-evaluated psychopa-
thology and observer-related 'objective' evaluation for
some SCL90 items. Given that the theoretical option of
having 1,055 subjects evaluated in an objective manner
by the same interviewer was not feasible, our preference
went to patient-related self-evaluation, rather than non-
uniform interviewer-related objective rating.
A second limitation is that results can only be consid-
ered representative of heroin addicts who apply for treat-
ment, and at time of treatment request. Some symptoms
may vary at different stages of the disease, whereas some
may be crucial in favouring or impeding treatment
requests, so that they may be under/overfeatured in our
sample.
No relationship with psychiatric diagnosis was possible
on methodological grounds, since data were collected in
a cross-sectional way, and diagnostic homogeneity was
presumably low, given the heterogeneous sources of data.
In Italy, patients may, in fact, resort to psychiatric facili-
ties or local addiction treatment units, but psychiatric
diagnosis is not always formulated early in the course of
treatment, let alone at treatment entrance. Moreover, the
absence of complete urinalyses hampered diagnostic reli-
ability for some of the subjects.Maremmani et al. Annals of General Psychiatry 2010, 9:15
http://www.annals-general-psychiatry.com/content/9/1/15
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Concluding remarks
All in all, no unique interpretation can be relied upon
unreservedly. On one hand, some symptoms may mirror
the severity of chronic heroin intoxication, including pic-
tures of polyabuse of synergic drugs such as depressants
or alcohol. On the other hand, some may be no more than
a sign of concurrent psychiatric disorders; others may be
a consequence of polyabuse patterns, with special refer-
ence to mixed polyabuse. From a different viewpoint,
severity may, with the same factors, distinguish between
intoxication-related pictures and dual diagnosis, so that
patterns of severe behavioural disorder probably point to
dual diagnosis, whereas milder abnormalities may be pre-
dictable as the outcome of continued drug abuse. For
mentally ill patients, or patients with a subclinical dispo-
sition to mental disorders, drug abuse may play an ampli-
fying role, leading to full blown or more severe clinical
pictures. The combination between subthreshold syn-
dromes and heroin-related amplification may lead to
what was originally labelled as an addictive personality,
which has mostly been derived from the observation of
people who have already undergone chronic exposure to
substances and developed addictive diseases. In conclu-
sion, the interaction between the different factors named
above should be considered in explaining the presence of
psychopathology in opioid addicts who request treat-
ment. Again, the hypothesis that mood, anxiety and
impulse-control dysregulation is at the very core both of
the origins and the clinical phenomenology of addiction
should be considered, as well as the crucial role played by
psychiatric manifestations as addiction progresses [11].
More research is needed to confirm our results, to clar-
ify differences between the groups assigned to the five
psychopathological dimensions whose profiles have been
set out above, and to predict which symptoms will
respond to simple anticraving treatment and which need
t o be  ta r get ed sepa ra t e l y .  In ot he r w or ds,  it  s houl d be
known which heroin addicts stick to the predictable ste-
reotype and which belong to special categories to be han-
dled with specific treatment choices. On grounds of
treatment addiction, some symptoms (both for stereo-
type cases and for special populations) may be predictive
of short-term relapse, so that symptomatological screen-
ing may provide physicians with a simple instrument for
psychopathologically-oriented relapse prevention
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